ABSTRACT. A variant of the asymptotic method is proposed to construct steady solution of weakly nonlinear non-autonomous oscillating systems. The amplitude and the dephase angle of order c 0 are used as variables, the uniqueness of the asymptotic expansions is assured by stationarity conditions .
Introduction
In [3] , to determine steady state in weakly nonlinear autonomous oscillating systems, a variant of the asymptotic procedure has been proposed, consisting of two modifications: -the approximate amplitude a of order c 0 of the first harmonic is chosen as variable in asymptotic expansions and -the arbitrariness of the latter is removed by initial conditions and by stationarity conditions.
In the present paper, the case of non-autonomous system is considered. Besides the mentioned amplitude of order co, the dephase angle e of same order is used as the second variable and the additional stationarity conditions are used to assure the uniqueness of the asymptotic expansions. It is shows that steady state (stationary oscillation) can be successively determined in each step of approximation and the solution obtained is identical with that given by the Poincare method.
Systems under consideration. The usual asymptotic procedure
Consider a weakly nonlinear non-autonomous oscillating system described by the differential equation:
x + w 2 x = cf(x,±, wt),
where w is the exciting frequency; f(x , x,wt) is a function of (x,x,wt) , 27r-periodic with respect to wt; the significations of other notations have been explained in [3] . Fc;>r simplicity, f (x, x, wt) is assumed to be a finite Fourier series in t with polynomial in ( x, ±) coefficients.
To be able to make a comparison, the usual asymptotic procedure is briefly recalled [l] . The expression of u1 is of the form :
· The same procedure leads to Ai , Bi , ui in the i th approximation (i = 2, 3, . . . ).
In the end i.e. in the nth approximation, the full amplitude a* and the full dephase angle e* of stationary oscillation are determined by stationarity conditions which are two following equations:
The stability conditions take the form :
3 A variant of the asymptotic procedure
In this section, a variant of the asymptotic procedure is applied to discuss the problem of interest.
First, in the expansions (1.2) , (1.3) , (1.4), the variables a and e are now understood as the amplitude and the dephase angle of order Eo (not the full amplitude and the full dephase angle) of the first harmonic. Consequently, the requirement on the absence of the first harmonics sin 'ljJ, cos ' ljJ in Ui ( i = 1, 2, 3, ... ) must be rejected i.e. Ui may contain the sum ( ai cos ' ljJ + bi sin ' ljJ ) where ai , bi are constants to be chosen.
The identity (1.5) retains its form ; so, from (1.5) we obtain the same expressions (1. where a1 , bi are constants to be chosen.
The amplitude and the dephase angle (a 0 , Bo) of order c: 0 of stationary oscillation are immediately determined in the first approximation by the equations
In t he second approximation we have 
where a2, b2 are two constants to be chosen.
In the third approximation, we determine a2 , b2 using the stationaity conditions 
Comparison with the Poincare method
As in [3] , let us compare t he variant presented in Section 2 with the Poincare method.
Following t he latter, the dimensionless time T = wt is introduced and the differential equation (1.1) is written as:
where primes denote derivation with respect to T . Expanding x ( T) in powers of c, that is:
t hen equating t he terms of like powers of c in both sides of ( 3.1) yield:
The general solution of (3 .3) takes the form
where ao, Bo are two constants to be determined.
With regard to (3.6) ,.t he differential equations (3.4), (3.5) become: 
Example
As an illustration, let us consider the system :
In the first approximation, we have:
= {esin8-ha(1-:)}sin ' ! / J +ecos8cos ' l j ; +~ha 3 sin3' l j ; In the second approximation, we have to examine the identity (2 .3) ; for the example considered, it has t he form: It is easy to verify that the stationary oscillation (3 .14) is stable and other two stationary oscillations (3.15) are unstable.
Conclusion
A variant of the asymptotic procedure is proposed for weakly non-linear non autonomous systems. It differs from the usual one by two modifications: 1) the use of the amplitude and the dephase angle order c 0 as variables in asymptotic expansion, 2) the use of the stationarity condition in each step of approximation. The formulas obtained are identical with those given the well-known Poincare method.
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